SPECIFICATION 



BE IT KNOWN THAT WE, TAKUYA KUROKI and YOSHIHIDE 
NISHIDA, all residing at c/o ADVANCED DISPLAY INC., 997, Miyoshi, 
Nishigoshi-machi, Kikuchi-gun, KUMAMOTO 861-1198 JAPAN, 
subjects of Japan, have invented certain new and useful improvements 
in 



DISPLA Y DEVICE. MANUFACTURTNa MFTROn 
THER EOF AND IMAGE TERMINAL TTNTT 
EMPLOYING THE SAMF 



of which the following is a specification:- 



DISPLAY DEVICE. MANUFACTURING METHOD 
THEREROF AND IMAGE TERMINAL UNIT 
EMPLOYING THE SAME 

BACKGROUND OF THE INVENTION 
The present invention relates to a display device in which a 
stopper piece for aligning a display panel is formed in a frame, a 
manufacturing method thereof, and an image terminal unit in which 
5 the display device is employed. 

Fig. 1 1 is an exploded perspective view of main constituent 
members of a conventional liquid crystal display device. 

A liquid crystal display panel 100 is connected with a 
circuit substrate 102 via base material films of a plurality of TCPs 101 
10 (Tape Carrier Package) arranged in spaced apart manner at 
predetermined intervals. This liquid crystal display panel 100 is 
sandwiched between a front frame 103 and a mold frame 104 to 
manufacture a liquid crystal display device 105. 

In the liquid crystal display device 105 having the structure 
15 described above, a positional drift in the thickness direction of the 
liquid crystal display panel 100 is prevented by sandwiching the liquid 
crystal display panel 100 between the mold frame 104 and the front 
frame 103. Alignment in the vertical and horizontal directions of the 
liquid crystal display panel 100 is implemented by stopper pieces 106 
20 called ribs shown in Fig. 1 1 . 

However, in the liquid crystal display device, there is a 
problem that narrowing the annular picture frame of the front frame 
103 is difficult. Particularly, recently, there has been intensified a 



demand of users (personal computer makers) that the picture frame of 
the liquid crystal display device is narrowed as much as possible and 
then this is mounted in a personal computer so that a useless space in 
an image face is eliminated so as to achieve discrimination in goods, 
and thus the significance of this problem has become tangible. 

The problem is explained more specifically below referring 
to drawings. Fig. 12 is a sectional view of a part taken along the line 
A-A shown in Fig. 1 1 in a state where the constituent members of Fig. 
1 1 are assembled. 

The ribs 106 are integrally molded with the mold frame 104 
made of polycarbonate, and it is essential to ensure a predetermined 
wall thickness (about 1 to 2 mm) for molding and mechanical strength 
of the ribs. Here, by means of the ribs 106, the alignment of the 
liquid crystal display panel 100 is implemented and contact 
interference of the TCP films 101 and the front frame 103 is avoided as 
shown in Fig. 12. 

Since such structure is adopted, the width L of the annular 
picture frame of the front frame 103 extends only a distance 
corresponding to the wall thickness of the stopper piece (1 to 2 mm), 
and this is one of factors of obstruction to narrowing of the picture 
frame. 

The present invention was made to solve the above problem, 
and it is a first object of the present invention to provide a display 
device by which the picture frame of a front frame can be narrowed. 

A second object is to provide a display device in which the 
picture frame of a front frame can be narrowed and the precision of 
alignment of a display panel and a mold frame can be improved. 
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A third object is to provide a manufacturing method of a 
display device in which process of alignment work for a display panel 
and a mold frame can be simplified and which can cope with 
narrowing of the picture frame. 
5 A fourth object is to provide an image terminal unit in 

which a display image face can be widened by narrowing the picture 
frame of a front frame. 

Japanese Unexamined Patent Publication No. 61795/1997 
discloses that a liquid crystal panel is fastened by a protrusion 

10 provided in a front frame. Alignment of a liquid crystal panel is 
implemented by the protrusion, and this point is common to a 
function of a stopper piece in the present invention. However, 
according to Fig. 1 of the Japanese Unexamined Patent Publication No. 
61795/ 1997, a circuit substrate 2 (corresponding to a mold frame of 

15 the present invention) is not held by side end faces of a metal frame 4 
(corresponding to a front frame of the present invention). Therefore, 
the problem of attempting to narrow the picture frame of a liquid 
crystal display device cannot be recognized from the content described 
in that publication, and means to solve a problem described in the 

20 publication is different from that of the present invention described 
below. 

SUMMARY OF THE TNVF.NTTON 
In accordance with a first aspect of the present invention, 
25 there is provided a display device comprising a front frame having an 
annular picture frame and having a pair of side faces and a pair of end 
faces provided in outer circumferential sides of the picture frame, a 



mold frame sandwiched by the pair of side faces and the pair of end 
faces, and a display panel arranged between the front frame and the 
mold frame, wherein stopper pieces for alignment of the display panel 
are formed in the side faces and the end faces. 
5 The stopper pieces are preferably stepped portions formed 

by working the side faces and the end faces, ones formed by folding 
protrusions protruding from a root of the side faces and the end faces, 
or spacer members stuck on the side faces and the end faces. 

The display panel might be connected to a circuit substrate 
10 via a plurality of films arranged and spaced by gaps, and the stopper 
pieces might be inserted into the gaps. Preferably, the gaps into 
which the stopper pieces are inserted are made wider than other gaps. 

By the stopper pieces, not only alignment of the display 
panel but also the alignment of the mold frame can be implemented. 
15 Distances between the side face and the end face and an 

alignment face of the stopper piece are set to 0.1 to 0.5 mm. The 
distances are preferably 0.3 to 0.5 mm. 

As the display panel, a liquid crystal display panel, a 
plasma display panel, a field emission type display panel, a light 
20 emitting diode display panel, or an electroluminescent display panel is 
applied. 

In accordance with a second aspect of the present 
invention, there is provided a display device comprising a front frame 
having an annular picture frame and having a pair of side faces and a 
25 pair of end faces provided in outer circumferential sides of the picture 
frame, and a display panel arranged between the front frame and a 
mold frame, wherein first stopper pieces for alignment of the display 



panel are formed in the side face and the end face, second stopper 
pieces for alignment of the display panel are formed in a 
circumference of the mold frame, and the second stopper pieces are 
opposed to the first stopper pieces via the display panel. 
5 The mold frame is sandwiched by the pair of side faces and 

the pair of end faces. 

The first stopper pieces are preferably stepped portions 
formed by working the side face and the end face, ones formed by 
folding protrusions protruding from a root of the side face and the end 
10 face, or spacer members stuck on the side face and the end face. 

The display panel might be connected to a circuit substrate 
via a plurality of films arranged and spaced by gaps, and the first 
stopper pieces might be inserted into the gaps. Preferably, the gaps 
into which the first stopper pieces are inserted are made wider than 
15 other gaps. 

By the first stopper pieces, not only alignment of the 
display panel but also the alignment of the mold frame can be 
implemented. 

Distances between the side face and the end face and an 
20 alignment face of the first stopper piece are set to 0. 1 to 0.5 mm. The 
distances are preferably 0.3 to 0.5 mm. 

As the display panel, a liquid crystal display panel, a 
plasma display panel, a field emission type display panel, a light 
emitting diode display panel, or an electroluminescent display panel 
25 can be applied. 

In accordance with a third aspect of the present invention, 
there is provided a method for manufacturing a display device 



comprising the steps of: superimposing a display panel on a mold 
frame, abutting the display panel to stopper pieces formed in the mold 
frame for aligning the display panel in the vertical direction and the 
horizontal direction, covering the display panel by the front frame, and 
5 making the display panel contact with the stopper pieces formed in 
the front frame. 

A circuit substrate is attached to the display panel via films 
arranged and spaced by gaps, and it is preferable to insert the stopper 
pieces formed in the front frame into the gaps. 

10 In accordance with a fourth aspect of the present invention, 

there is provided an image terminal unit comprising a front frame 
having an annular picture frame and having a pair of side faces and a 
pair of end faces provided in outer circumferential sides of the picture 
frame, a mold frame sandwiched by the pair of side faces and the pair 

15 of end faces, a display panel arranged between the front frame and the 
mold frame, and a case body fastening the display panel via a fasten 
member provided in the front frame or the mold frame, wherein 
stopper pieces for alignment of the display panel are formed in the side 
faces and the end faces. 

20 In accordance with a fifth aspect of the present invention, 

there is provided image terminal unit comprising a front frame having 
an annular picture frame and having a pair of side faces and a pair of 
end faces provided in outer circumferential sides of the picture frame, 
a display panel arranged between the front frame and a mold frame, 

25 and a case body fastening the display panel via a fasten member 
provided in the front frame or the mold frame, wherein first stopper 
pieces for alignment of the display panel are formed in the side face 
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and the end face, second stopper pieces for alignment of the display 
panel are formed in a circumference of the mold frame, and the second 
stopper pieces are opposed to the first stopper pieces via the display 
panel. 

The stopper pieces are preferably stepped portions formed 
by working the side face and the end face, ones formed by folding 
protrusions protruding from the side face and the end face, or spacer 
members stuck on the end face and the side face. 



10 BRIEF DESCRTPTTON OF THE DRAWTNOS 

Fig. 1 is an exploded perspective view of a liquid crystal 
display device showing Embodiment 1 of the present invention; 

Fig. 2 is a cross-sectional view taken along the line III-III for 
explaining an arrangement of a TCP film and a circuit substrate in 
15 Embodiment 1 of the present invention; 

Fig. 3 is a plan view of the back face of the liquid crystal 
display device showing Embodiment 1 of the present invention; 

Fig. 4 is a cross-sectional view of the liquid crystal display 
device for explaining a stopper piece in Embodiment 1 of the present 
20 invention; 

Fig. 5 is a perspective view of a front frame in Embodiment 
1 of the present invention; 

Fig. 6 is a plan view (a) and another plan view (b) of the 
liquid crystal display panel connected with the circuit substrate in 
25 Embodiment 1 of the present invention; 

Fig. 7 is a side view (a) for explaining the structure of 
stopper pieces and a sectional view (b) of a liquid crystal display device 
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in Embodiment 2 of the present invention; 

Fig. 8 is a sectional view of a liquid crystal display device 
for explaining a stopper piece in Embodiment 3 of the present 
invention; 

5 Fig. 9 is an exploded perspective view of a liquid crystal 

display device showing Embodiment 4 of the present invention; 

Fig. 10 is an exploded perspective view of an image terminal 
unit showing Embodiment 5 of the present invention; 

Fig. 11 is an exploded perspective view of a conventional 
10 liquid crystal display device; and 

Fig. 12 is a cross-sectional view taken along the lines A-A of 
the liquid crystal display device for explaining a conventional rib. 

DETAILED DESCRTPTTON 

15 

EMBODIMENT 1 
Embodiment 1 is explained below referring to drawings. 
Although a liquid crystal display device is explained as an 
example of a display device in the present embodiment, the present 
20 invention is not limited to this, and the present invention can be 
applied to a display device, for example, in which a plasma display 
panel, a field emission type display panel, a light emitting diode 
display panel, or an electroluminescent display panel is incorporated. 

Fig. 1 is a perspective view in which main constituent 
25 members of a liquid crystal display device of Embodiment 1 are taken 
apart and are shown. 

A liquid crystal display panel 1 is composed of top and 



bottom glass substrates 2, 3 maintaining a predetermined gap 
(approximately 5 nm], and liquid crystal injected into the gap. Gate 
wiring and source wiring are provided in the bottom glass substrate 3 
of the liquid crystal display panel 1 . Circuit substrates 4 for the gate 
5 wiring and the source wiring transmitting signals to the gate wiring 
and the source wiring are electrically connected to the bottom glass 
substrate 3 of the liquid crystal display panel via a plurality of TCP 
(Tape Carrier Package) films 5 arranged at predetermined intervals. 
As shown in Fig. 2, the TCP films 5 which are connected to the liquid 

10 crystal display panel 1 and on which an IC chip 6 is mounted are 
folded, and by this the circuit substrates 4 are arranged in the back 
face of a mold frame 8. Here, although the TCP is exemplified and is 
explained as a connection member between the circuit substrate 4 
and the liquid crystal display panel 1, this might be COF (Chip on 

15 Film) or FPC (Flexible Printed Circuit). 

A liquid crystal display device 9 is manufactured by 
sandwiching the liquid crystal display panel 1 between a front frame 7 
and the mold frame 8. As a material of the front frame 7, a metal 
such as, for example, stainless steel, is employed, and as a material of 

20 the mold frame 8, polycarbonate resin is employed. 

Both the front frame 7 and the mold frame 8 have recess- 
like grooves and are box shaped enclosed by side walls. Here, in 
order to expose a display face of the liquid crystal display panel 1, an 
opening part 10 is provided approximately in a center part of the front 

25 frame 7. An annular picture frame 11 of the front frame 7 covers the 
circumference of the display face of the liquid crystal display panel 1 . 
The liquid crystal display panel 1 and the mold frame 8 are 
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sandwiched by pairs of side faces 12 and end faces 13 provided in 
outer circumferential sides of the picture frame 11 and opposed to 
each other. 

A linear light source 14 is arranged in one end of the 
recess-like groove of the mold frame 8, and a (acrylic) transparent 
light-conducting plate adjacent to this light source is accommodated 
in the recess-like groove. By such arrangement of optical parts, the 
light from the linear light source entered into the light-conducting 
plate is multiply scattered by a reflecting layer formed on the back face 
of the light guide plate, is converted into a plane light source, and then 
is entered into the back face of the liquid crystal display panel 1 . 

A characteristic of the present Embodiment 1 is that 
stopper pieces 15 obtained by deep drawing are provided to the side 
faces 12 and the end faces 13 of the front frame 7. In the stopper 
pieces 15, stepped portions are formed with respect to the side faces 
12 and the end faces 13, and more specifically, protruding portions 
are formed so as to convexly protrude when one sees it from an inside 
groove of the front frame 7. Fig. 3 is a plan view seen from the back 
face of the liquid crystal display device in a state where the 
constituent members of Fig. 1 are assembled (wherein the mold frame 
is omitted for the sake of simplicity of the drawing) . Fig. 4 is a view of 
a state where the constituent members of Fig. 1 are assembled and is 
a cross- sectional view taken along the line III-III in Fig. 1. The front 
frame 7 has the pair of side faces 12 and the pair of end faces 13 
provided in the outer circumferential sides of the annular picture 
frame 1 1 and approximately perpendicularly intersecting with respect 
to the picture frame 11. The stopper pieces 15 are formed in the 



faces 12, 13. Although the stopper pieces 15 by deep drawing might 
be provided in all circumferential sides (all faces of the facing pairs of 
side faces 12 and end faces 13} of the front frame, by forming the 
stopper pieces 15 in at least two outer circumferential sides, 
5 alignment of the display panel 1 can be implemented reliably. 

As shown in Fig. 3 and Fig. 4, when the stopper pieces 15 
by deep drawing come in contact with the Hquid crystal display panel 
1 to implement the alignment of the liquid crystal display panel 1 , by 
the provision of the stopper pieces 15, contact of the folded TCP films 

10 5 with the front frame 7 can be avoided. That is, the stopper pieces 
1 5 play a role to prevent wiring from being cut due to contact of the 
TCP films 5 with the front frame 7 when implementing alignment of 
the liquid crystal display panel 1. Here, it is necessary for distances 
H between the side face 12 and the end face 13 and an alignment face 

15 of the stopper piece 15 to be ensured 0. 1 mm or more, more preferably 
0.3 mm or more, considering (1) the thickness of the film itself, (2) 
contact of the front frame 7 and the TCP films by vibration, and (3) the 
degree of bending margin of the film 5. Since narrowing the front 
frame is not achieved when the distance H is made too large, the 

20 maximum value of the distance H is preferably 0.5 mm. 

Although the stopper pieces 15 can be continuously formed 
from a picture frame face 16 to a bottom face 17 of the front frame 7 as 
shown in Fig. 5, they might be formed partially from the picture frame 
face of the front frame 7 to the bottom glass substrate 3 of the liquid 

25 crystal display panel 1. Forming the stopper pieces 15 continuously 
allows the alignment of the liquid ciystal display panel 1 as well as the 
alignment of the mold frame 8 to be implemented. 
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The plural TCP films 5 might be arranged at uniform 
intervals on the liquid crystal display panel 1 so that the stopper 
pieces 15 of Fig. 3 are inserted into gaps 18 (approximately 1 mm) 
between the films as shown in Fig. 6 (a), or the plural TCP films 5 
might be arranged at uneven intervals on the liquid crystal display 
panel 1 so that the stopper pieces 15 are inserted into the gaps 18 
(approximately 4 mm) whose distances between films are expanded as 
shown in Fig. 6 (b). If the stopper pieces 15 are inserted into the 
widened portions, the width of the stopper piece 15 can be widened 
approximately 4 mm at maximum, and thus in the alignment of the 
bottom glass substrate 3 of the liquid crystal display panel 1, impact 
upon the glass can be mitigated. 

By adopting the structure described above, the ribs 106 
integrally molded with the mold frame of Fig. 11 and Fig. 12 become 
unnecessary, and the width of the picture frame can be narrowed only 
a value obtained by deducting a desired range (0.1 to 0.5 mm) for the 
distance H from the wall thickness (1 to 2 mm) of the rib 106, thereby 
contributing to narrowing of the picture frame of the liquid crystal 
display device 9. 

Since the deep drawing described in the present 
Embodiment 1 is excellent in forming accuracy, there is an 
advantageous effect that alignment precision can be improved. 
Further, since it is possible to process the front frame and form a 
stopper piece, it becomes possible to restrict manufacturing cost of 
the stopper piece low. 



- 13 - 

EMBODIMENT 9, 
Embodiment 2 is explained below referring to drawings. 
Since other structures except for parts related to the 
structure of a stopper piece are the same as those in Embodiment 1, 
5 the explanation thereof is omitted. 

Fig. 7 (a) is a side view for explaining the structure of a 
stopper piece arranged in the front frame, and Fig. 7 (b) is a sectional 
view of a liquid crystal display device regarding Embodiment 2. 
Protrusions 20 protruding from a root 19 of the side faces and the end 
10 faces of the front frame 7 are formed. The protrusions 20 are folded 
along broken lines S shown in Fig. 7 (a). The folded protrusions 20 
are employed as the stopper pieces 15 for alignment of the liquid 
crystal display panel 1 and the mold frame 8. As a material of the 
front frame 7, a metal capable of being folded, for example, aluminum 
15 or stainless steel, is employed. 

With respect to folding process described in the present 
Embodiment 2, there is an advantageous effect that it is possible to 
reduce cost, similarly to the deep drawing described in Embodiment 1. 

20 EMBODIMENT 3 

Embodiment 3 is explained below referring to a drawing. 
Since other structures except for parts related to the 
structure of a stopper piece are the same as those in Embodiment 1 , 
the explanation thereof is omitted. 
25 Fig. 8 is a sectional view of a liquid crystal display device 

for explaining the structure of a stopper piece arranged in the front 
frame regarding Embodiment 3. Rectangular spacer members 2 1 are 
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Stuck on the side faces and the end faces of the front frame 7, with 
employing an adhesive agent, a double-stick tape, welding, or the like. 
As a material of the spacer member 21, for example, a metal is 
employed. 

By employing the spacer member described in the present 
Embodiment 3, even when a material for which accurate working is 
difficult is employed for the front frame, a stopper piece can be formed. 

EMBODTMRNT 4 

Embodiment 4 is explained below referring to drawings. 

Since other structures except for parts related to the 
structure of a stopper piece are the same as those in Embodiment 1, 
the explanation thereof is omitted. 

Fig. 9 is a perspective view in which main constituent 
members of a liquid crystal display device of Embodiment 4 are taken 
apart and are shown. 

In the front frame 7, stopper pieces 15 (protrusions) by 
deep drawing are formed in either ones of the mutually facing pairs of 
side faces 12 and end faces 13. In the mold frame 8, other stopper 
pieces 22 opposed to the stopper pieces 15 via the display panel 1 are 
formed. By the stopper pieces 22 integrally molded with the mold 
frame 8, alignment accuracy of the liquid crystal display panel 1 and 
the mold frame 8 is remarkably improved. 

The liquid crystal display device 9 shown in Fig. 9 is 
manufactured as follows. 

First, the liquid crystal display panel 1 is superimposed on 
the mold frame 8 so that the liquid crystal display panel 1 abuts the 



stopper pieces 22 integrally molded with the mold frame 8, whereby 
alignment in the vertical direction and the horizontal direction of the 
liquid crystal display panel 1 is implemented. Here, the circuit 
substrates 4 are attached to the circumference of the liquid crystal 
5 display panel 1 via the plurality of TCP films 5 spaced by gaps, and the 
TCP films 5 are folded so that the circuit substrates 4 are arranged on 
the back face of the mold frame 8. 

Then, the liquid crystal display panel 1 is covered by the 
front frame 7, and the stopper pieces 15 formed in the front frame 7 
10 are inserted into the gaps between the TCP films attached to the liquid 
crystal display panel 1 so that the stopper pieces 15 are brought into 
contact with the liquid crystal display panel 1 to implement 
alignment. 

Thus, the picture frame 1 1 of the front frame 7 in which the 
15 stopper pieces 15 are formed can be narrowed, and the liquid crystal 
display panel 1 can abut and come in contact with the stopper pieces 
22 of the mold frame 8, whereby troublesome alignment work becomes 
unnecessary, and manufacturing process related thereto can be 
simplified. 

20 Although an example in which the stopper pieces 15 

(stepped portions) are formed by deep drawing explained in 
Embodiment 1 is explained in the present Embodiment 4, the present 
invention is not limited to this, and even when stopper pieces by 
folding process (Embodiment 2) or of spacer members (Embodiment 3) 

25 are formed, similar effects can be obtained. 
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EMBODTMRNT S 

Fig. 10 is an exploded perspective view of an image terminal 
unit (e.g., a personal computer) provided with a display device of the 
present invention. Respective lines 24 of signal line, ground line, and 
power supply line of a personal computer 23 are connected to the 
circuit substrates of the liquid crystal display device 9, and the liquid 
crystal display device 9 is accommodated inside a case body 25 
together with these lines. At this time, the liquid crystal display 
device is fastened to the case body 25 via fasten members 26 such as 
tapped holes and double- stick tape provided in the front frame 7 or 
the mold frame 8. 

Here, the picture frame of the front frame 7 of the liquid 
crystal display device 9 is narrowed, and when the front frame 7 is 
mounted in the image terminal unit such as the personal computer 23, 
an effective display area of an image face is widened by narrowing the 
picture frame, compared to a conventional one, and thus the 
commercial value of the personal computer 23 can be increased. 

According to the first aspect of the present invention, since 
stopper pieces for alignment of a display panel are formed in a front 
frame, a display device in which the picture frame of the front frame 
can be narrowed is obtainable. 

According to the second aspect of the present invention, 
since the first stopper pieces for alignment of a display panel are 
formed in a front frame, and second stopper pieces for alignment of 
the display panel are formed in a mold frame while opposed to the first 
stopper pieces, the picture frame of the front frame can be narrowed, 
and a display device in which alignment accuracy of the display panel 
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and the mold frame can be improved is obtainable. 

According to the third aspect of the present invention, 
since after stopper pieces formed in a mold frame are brought into 
contact with one sides of both side faces and both end faces of a 
display panel to abut them, other sides of both side faces and both end 
faces of the display panel are brought into contact with the stopper 
pieces formed in the front frame to implement alignment, process of 
alignment work for the display panel and the mold frame can be 
simplified, and a manufacturing method of a display device which can 
cope with narrowing of the picture frame is obtainable. 

According to the fourth aspect of the present invention, 
since stopper pieces for alignment of a display panel are formed in a 
front frame, by narrowing an image terminal unit in which the picture 
frame of the front frame can be narrowed to thereby widen an display 
image face is obtainable. 



